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Abstract—Analyzing data from top Japanese industries, Nonaka 
and Takeuchi concluded that knowledge creation involves the 
processes of interaction and transaction of tacit and explicit 
knowledge between experts and novices that employ the 
processes of Socialization, Externalization, Combination, and 
Internalization (SECI). The SECI model is appealing but has not 
been shown to be applicable to the field of education. Thus, this 
study investigated whether the SECI model could explain the 
knowledge creation processes in education for demographic 
factors in online Learning Management System (LMS) supported 
postgraduate courses. The sample comprised 160 postgraduate 
students enrolled in LMS-supported courses in higher learning 
institution. Data was analyzed using statistical analysis such as 
independence samples t-test and one-way analysis of variance 
(ANOVA). It was found that the Socialization process has 
significant difference in the scores for all the demographic 
factors. These findings suggest that for Socialization process, 
careful review of LMS-supported teaching method among the 
postgraduate students should be undertaken to harness the 
knowledge creation processes from lecturers as experts to 
students as novices. 
Keywords-component; knowledge creation; Learning 
Management System (LMS); demographic factors 
I.  INTRODUCTION 
Higher learning institution is a center for knowledge 
creation [1], which means the center for new knowledge 
creation by the experts through research as well as new 
practices among novices through teaching and learning 
process. Unlike the industry that comprises highly qualified 
personnel and strong hierarchical structures headed by experts, 
the processes of knowledge creation in education are claimed 
to be adversely influenced by large gaps of knowledge and 
abilities between the lecturers (the experts) and the students 
(the novices) and also by the instructional methods and 
resources employed. New knowledge creation involves 
experiments and testing by the expert in developing various 
theories and models in understanding nature’s processes and 
socials, whereas new knowledge understanding and application 
anticipate expert creation process among novices or students 
under the supervision of lecturers or researchers whom is the 
expert in their field by utilizing accumulated knowledge and 
expertise. The experts possess the expertise in two aspect, tacit 
knowledge and explicit knowledge. Knowledge understanding 
process or expert building is meant to transfer developed 
knowledge in an expert to the novices and involve interaction 
processes and transaction on tacit and explicit knowledge 
iteratively or continuously until new knowledge is formed 
inside the soul of the student. With technology enable, the 
interaction and transaction processes is now intended into 
online methods through Learning Management System (LMS) 
such as Moodle, WebCT and Blackboard. 
II. KNOWLEDGE MANAGEMENT IN EDUCATION 
In education, knowledge is divided into two, tacit and 
explicit knowledge. Tacit knowledge relates to ideas, 
perceptions and experiences of lecturers while explicit 
knowledge is easily handled through computers, 
communicating via the Internet and stored in the database [2]. 
[3] defined tacit knowledge in academic as interpersonal 
management, individual management and tasks management. 
[4] further developed [3] by supporting the existence of tacit 
knowledge in academic field which has been classified into 
three, namely cognitive, that consist of self and organizational 
management, technical, consisting from individual task to 
institutional tasks, and social, covering from interactional to 
social interaction. [5] defined tacit knowledge as the ability to 
judge and make decision. [6] stated that one of the sources for 
tacit knowledge is experience and thinking. According to [7], 
tacit knowledge is divided into two, daily stored knowledge in 
organizational level like information regarding teaching and 
learning process managed by the lecturer and knowledge 
created by students directly and indirectly obtained from 
knowledge at organizational level through teaching by the 
lecturer and conclusion from the learning process. A dynamic 
knowledge is an exchangeable basic knowledge towards a 
higher level produced from a complete cycle of knowledge 
creation [8].  
 
A number of researches discussed the framework of 
knowledge creation process in higher learning institutions. [9] 
suggested a Knowledge Management (KM) framework for 
collaborative environment in higher learning institution. The 
framework consists of five components, functionality, system 
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architecture, psychology, cultural aspects, management 
strategies and evaluation or audit system. The study stresses 
on knowledge sharing in entire organization including 
students, lecturer, managements and the whole community. 
[10] suggested knowledge management framework and 
delivery cycle within faculty members. This model introduced 
three approach levels covering research engine, production 
engine and learning engine that develop as the most important 
factor in knowledge creation and delivery process. [1] 
introduced a model for knowledge development that consists 
of six knowledge management activities known as capture, 
keep, share, learn, exploit and explore using three main 
factors, technology, humans and policy. [11] developed a 
conceptual model for knowledge creation that stresses on the 
importance of information system and other related factors in 
knowledge creation process. The model and framework work 
towards elements needed for knowledge creation in higher 
learning institution but do not stress towards end product 
obtained from the process. Knowledge creation in higher 
learning institution covers tacit and explicit knowledge 
obtained through teaching and learning process among 
students and lecturers through out the process of knowledge 
creation [6,7,5].  
 
Knowledge creation model involves the processes of 
interaction and transaction of tacit and explicit knowledge 
between experts and novices that employ the processes of 
SECI [12] as depicted in Figure 1. 
 
 
Figure 1. SECI Model (Adapted from [12]) 
 
Socialization is the process of transferring the tacit 
knowledge in one person to tacit knowledge in another person 
through direct interactions and experience shared between 
them through face-to-face or online discussion. 
Externalization is the process of making tacit knowledge 
explicit through articulating one’s tacit knowledge into ideas, 
metaphors and analogies that can be shared between 
individuals within a group. Combination is the process of 
gathering the explicit knowledge from several sources namely 
documents, emails and databases to become systematic and 
structured knowledge. Internalization is the process of 
grasping and retaining the learned explicit knowledge into 
tacit knowledge by an individual. Through internalization, 
experiences gained are actualized as concepts, methods and 
processes performed during experiments, problem based 
learning and simulation. Thus, the SECI model should be 
possible to be implemented in Learning Management System 
as an online learning environment.  
III. CASE STUDY 
Universiti Utara Malaysia (UUM) implemented an Open 
Source Learning Management System (LMS) based on 
Moodle in 2009. Moodle is a popular teaching tool with a 
broad spectrum of features that is widely used by many 
universities [1,2]. The LMS in UUM is named as 
LearningZone and it is under the supervision of the University 
Teaching and Learning Centre (UTLC) and Computer Centre 
of UUM. LearningZone acts as an additional strategy of 
knowledge creation between lecturers and students. 
LearningZone offers online learning facilities over the 
network.  
 
The lecturers create a portfolio for every course and the 
portfolio contains teaching materials and external resources or 
references. Students can access the materials anywhere and at 
anytime and can continuously evaluate their understanding by 
taking part in online assessments provided by the lecturers [3]. 
A forum for online discussion between the lecturer and the 
students is also available. The LearningZone is being widely 
used by two academic colleges in UUM; College of Arts and 
Sciences (CAS) and College of Business (COB). Based on our 
observation, LearningZone allows for activities which include  
Socialization, Externalization, Combination, and 
Internalization to be conducted iteratively throughout the 
course. 
A. Socialization 
Socialization is the process of converting tacit knowledge 
to tacit knowledge through shared experience in daily social 
interaction [6].   
 
LearningZone can help construct maps of tacit knowledge 
between lecturers and students. It provides online interaction 
between the lecturers and students through two methods; 
email and online forum. Students can have one-to-one 
interaction with their lecturers through email[11]. Besides that 
through online forum, it enables one-to-many interaction. 
Lecturers can create new forum for specific topic that can be 
joined by any students in the same group. By using this 
feature, students can exchange ideas or give comments 
between lecturers and colleagues [10]. The online forum also 
supports online group collaboration that can be harnessed by 
student to complete the assignment given by their lecturer 
[11]. They also can asked their lecturers to provide online 
comments without having to meet personally with their  
lecturers. 
B. Externalization 
The externalization process is a process of transfering tacit 
knowledge to explicit knowledge [7]. 
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LearningZone is a convenient tool in supporting external 
knowledge sharing. Lecturers can share any information that 
exists outside the system by sharing the external link for 
additional references. Online forum in LearningZone has 
characteristics similar to the real class discussion [14]. This 
makes the students feel the social presence of colleagues and 
lecturers while having discussion in informal and unstructured 
nature. This characteristic makes LearningZone very efficient 
to capture tacit knowledge and transform to explicit 
knowledge. The LearningZone offers ready-to-use system, so 
students and lecturers can use it anytime and anywhere. 
Students can access the materials easily and quickly [5]. Apart 
from that, LearningZone is a user friendly system which 
supports enjoyable learning process [15] and offers flexible 
environment for students. It is a communication medium 
which provides high value on media richness where student 
can actively participate in interaction and get immediate 
feedback from lecturers and other colleagues [16].  
C. Combination 
The combination process happens when explicit 
knowledge is collected from internal or external system [6]. 
This knowledge process combines different sources of explicit 
knowledge [8]. Various examples of sources include 
documents, teaching materials and external links. 
 
The LearningZone offers various features in providing 
convenient learning environment. It  has intuitive interfaces 
and is easy to use. Lecturers can share their teaching materials 
in LearningZone and students can download it anytime and 
anywhere [13].  Any announcements from lecturers can be 
made and viewed in LearningZone. Thus, lecturers can always 
update their students with current infomation via online. 
LearningZone enables students to customize their learning in 
order to personalize their own environment [12]. They can 
change profile setting, bookmark sites or keep track of their 
performance. 
D. Internalization 
This process involves the conversion of explicit knowledge 
to tacit knowledge [9]. The tacit knowledge is applied in 
practical situation which then become the base for new 
routines [7]. In order to make it happen, knowledge has to be 
assimilated by students [9]. 
 
Outcome from activities in LearningZone can contribute to 
knowledge sharing and reuse the knowledge by students [14]. 
This process will be implemented when students make 
reference to the external source on their own. Then, they will 
share the new knowledge with other colleagues through 
discussion to collect more information and get a better view 
on related topics. Then, students were able to conduct self-
learning without the help from colleagues or lecturers in their 
own learning process [14]. Indirectly, this situation can 
enhance learning and thinking skill among students. Skill in 
decision making also will be improved when then can make 
their own decision without any influence from colleague’s 
opinion [4].  
 
IV. METHODOLOGY AND RESEARCH QUESTIONS 
The subjects for this study were 160 postgraduate students 
from two colleges which are CAS and COB of UUM. 
A set of questionnaires was developed by adapting from 
[28,29]. The factors investigated were the patterns of 
Socialization, Externalization, Combination and Internalization 
of students in using the LMS following the processes proposed 
by [12]. Firstly, lecturers who were teaching postgraduate 
programs from the two colleges were asked for confirmation 
on the use of LearningZone via e-mail and telephone call. Then 
a list of  sample consisting of postgraduate students where 
LearningZone was used by their lecturers in the teaching and 
learning processes. Then the questionnaires were sent to the 
lecturers concerned to be distributed among their students 
during their respective lecture.   
The main aim of this research was to investigate the effects 
of demographic factors on the knowledge creation processes on 
teaching and learning environment between lecturers and 
postgraduate students. The aspects investigated are perceptions 
towards the LearningZone in terms of knowledge creation 
processes. The following research question provides the focus 
for investigation. 
1. What are the effects of demographic factors on the 
knowledge creation processes?  
V. RESULT AND DISCUSSSION 
A. Demographics 
Table 1 depicts the demographic background of 
respondents. There were altogether 160 respondents 
participated in this study where male constitutes a larger 
number than female. The distribution of age among the 
respondents was  more or less equal with groups ranging from 
20 to 25 years of age until above 31 years old. 
  
Students from CAS formed the majority of respondents 
compared to students from COB. This indicates that the 
LearningZone was rigorously utilized by many postgraduate 
students from CAS compared to COB. 
 
In order to determine whether students' demographics 
might have affected the scores of KM process, independent 
samples t-tests or ANOVA were conducted. This is discussed 
in detail in the following sub-sections. 
TABLE I.  DEMOGRAPHIC BACKGROUND 
Variables Frequency (Valid %) 
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Nationalitya Malaysian Non-Malaysian 
62 (40.5) 
91 (56.9) 
a. Missing cases = 7; b. Missing cases = 6; c. Missing cases = 9. 
B. The Effects of Demographics on the KM Process 
1) Gender 
Table II shows male has higher mean scores on the whole 
KM process. On individual process, male has higher mean 
scores for Socialization and Externalization. On the other hand, 
female has higher mean scores for Combination and 
Internalization. In order to determine whether significant 
differences exist between these means, independent samples t-
test was conducted with equal variances assumed (p>0.05).  
It was found that there is no significant difference in the 
scores for gender on the whole KM process, t(151)=0.831, 
p=0.407. The results suggest that gender has no effect on the 
whole KM process. Specifically, male and female have a 
comparable effect on the whole KM process. 
However, there is a significant difference in the scores for 
gender on Socialization, t(151)=3.060, p=0.003. This result 
suggests that gender has an effect on Socialization. It is 
believed that male utilizes all means of communication in order 
to exchange knowledge using email, forum and discussion with 
colleagues rather than female. It is believed that female prefers 
to communicate face to face with lecturers in gaining 
knowledge. However this issue is open for further research. 
This finding is supported by [30] which found that male 
appreciates e-learning more and learn things from it since they 
are more interested in technology. 
There is no significant difference in the scores for gender 
on Externalization, t(151)=0.914, p=0.362, as well as on 
Combination, t(151)=-.312, p=0.756, and Internalization, 
t(151)=.831, p=0.985. This suggests that gender has no effect 
on Externalization, Combination and Internalization. Male and 
female have a comparable effect on Externalization, 
Combination, and Internalization.  
2) Age 
From Table II, it was found that age group above 41 has 
higher mean scores on the whole KM process and on individual 
processes, Socialization, Externalization, Combination, and 
Internalization. In order to determine whether significant effect 
of age exists, ANOVA was conducted with equal variances 
assumed (p>0.05).  
It was found that there is no significant difference in the 
scores for age on the whole KM process, F(2,148)=2.265, 
p=0.107. This suggests that there is no effect of age on the 
whole KM process.  
However, there is a significant difference on mean scores 
among age groups in Socialization, F(2,148)=3.619, p=0.029, 
This result suggests that age group may affect the way they 
socialized. It is anticipated that more mature and experienced 
students have other commitments such as their full-time jobs 
and hence they prefer using online communication instead of 
face to face interaction with the lecturer. There are no specific 
studies that can explain such speculation. 
There is no significant difference on mean scores among 
age groups in Externalization, F(2,148)=2.783, p=0.70, on 
Combination, F(2, 148)=.940, p=0.393, and on Internalization, 
F(2, 148)=.989, p=.374.  
3) College  
Table II shows that COB has higher mean scores on the 
whole KM process as well as on individual processes of 
Externalization, Combination, and Internalization. On the other 
hand, CAS has higher score on Socialization. In order to 
determine whether significant differences exist between these 
means, independent samples t-test was conducted with equal 
variances assumed (p>0.05). 
It was found that there is no significant difference in the 
scores for colleges on the whole KM process, t(152)=0.542, 
p=0.589. This suggests there is no effect of students’ nature of 
study on the whole KM process. 
 
However, there is a significant difference in the scores for 
colleges on Socialization, t(152)=2.744, p=0.007. This result 
suggests that colleges have an effect on Socialization. As CAS 
students come from various science and technology 
background, it is anticipated that they are more technology 
savvy compared to COB students. Thus, CAS students are 
prone to use online means of communication such as email and 
forum to exchange knowledge with their colleagues. 
There is no significant difference in the scores for gender 
on Externalization, t(152)=-0.90, p=0.928, as well as on 
Combination, t(152)=-1.791, p=0.075, and Internalization, 
t(152)=-1.638, p=0.103. These suggest that college has no 
effect on Externalization, Combination and Internalization. 
COB and CAS students have a comparable effect on 
Externalization, Combination, and Internalization. 
 
4) Nationality 
From Table II, it was found that Malaysian has slightly 
higher mean scores on the whole KM process and on individual 
processes, Combination, and Internalization. On the other 
hand, non-Malaysian has higher scores on Socialization and 
Externalization. In order to determine whether significant 
differences exist between these means, independent samples t-
test was conducted with equal variances assumed (p>0.05).   
It was found that there is no significant difference in the 
scores for nationality on the whole KM process, t(151)=0.033, 
p=0.975. This suggests there is no effect of nationality on the 
whole KM process. 
However, there is a significant difference in the scores for 
nationality on Socialization, t(151)=-2.761, p=0.006. This 
result suggests that nationality has an effect on Socialization. 
This perhaps is  due to being in a foreign country, non-
Malaysian has more exposure to online means of 
communication at least to keep in touch with their parents, 
relatives and friends back home.  
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There is no significant difference in the scores for 
nationality on Externalization, t(151)=-0.073, p=0.942, as well 
as on Combination, t(151)=1.146, p=0.254, and 
Internalization, t(151)=0.942, p=0.348. These suggest that 
nationality has no effect on Externalization, Combination and 
Internalization. Specifically, Malaysian and non-Malaysian 
students have a comparable effect on Externalization, 
Combination, and Internalization. 
 
 
TABLE II.  DEMOGRAPHIC MEAN SCORES ON KM PROCESS AND THEIR CORRESPONDING STANDARD DEVIATIONS  
Variables 
 












































































This paper has documented a study on the investigation 
whether the SECI model could explain the knowledge creation 
processes in education for demographic factors in online 
LMS-supported postgraduate courses. Based on the findings, it 
was found that gender, age, colleges and nationality have no 
effect on the whole KM process. However, there is significant 
difference in the scores for gender, age, colleges and 
nationality on Socialization.  The results suggest that gender, 
age, colleges and nationality have effect on Socialization. 
While for Externalization, Combination, and Internalization, 
there is no significant difference in mean scores for gender, 
age, colleges and nationality.  These suggest that gender, age, 
colleges and nationality have no effect on Externalization, 
Combination and Internalization.  Based on these findings, it 
is recommended that a careful review of LMS-supported 
teaching method among the postgraduate students should be 
made to harness the knowledge creation processes from 
lecturers as experts to students as novices.   
 
This study also proves that the SECI model is able to 
explain the knowledge creation processes in education for 
demographic factors in online LMS-supported postgraduate 
courses. The teaching method involved in this study is face to 
face meeting and LMS-supported among postgraduate 
students. The implementation on every demographic factors 
for knowledge creation process may differ for different 
teaching method and level of student. The comparison 
between the environments are open to future research. This 
paper concludes by suggesting that further research into this 
area be conducted to study on others factors that could 
enhance the knowledge creation processes in education 
through the utilization of online LMS-supported courses. 
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